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1.0    INTRODUCTION 

 

This soil and groundwater investigation report was prepared under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, Contract Task Order (CTO) WE56.  

The Statement of Work (SOW) for CTO WE56 directed Tetra Tech to develop a work plan to determine 

the horizontal and vertical extent of impacted soils and whether No. 2 fuel oil related constituents are 

present in soil and groundwater at concentrations exceeding the applicable Connecticut Department of 

Environmental Protection (CT DEP) Remediation Standard Regulations RSRs - Residential Direct 

Exposure Criteria (DEC) and Pollutant Mobility Criteria (PMC) for soil; and Ground Water Protection 

Criteria (GWPC), Surface Water Protection Criteria (SWPC), and Volatilization Criteria (VC) for 

groundwater at the Polaris Park Housing Sites near the Naval Submarine Base New London (NSB 

NLON) in Groton, Connecticut.  This report presents a summary of the sampling data and provides 

recommendations for further action based on the data collected during sampling completed in May and 

June 2010.   

 

The purpose of this soil and groundwater investigation report is to present the findings of the soil boring 

and monitoring well installation, and soil and groundwater sampling activities conducted from May 2010 

through June 2010 at Polaris Park. This report includes the following sections: 

 

 Section 1.0 provides an introduction and a description of the subject property; 

 

 Section 2.0 provides a summary of all soil boring and well installation and groundwater sampling 

activities that were completed during May and June 2010; 

 

 Section 3.0 presents the findings and analytical results from soil and groundwater samples 

collected during May and June 2010, with a comparison of results to the applicable Connecticut 

RSR criteria; a preliminary risk screening evaluation which includes an analysis of fate and 

transport and migration pathways and potential receptors; 

 

 Section 4.0 provides conclusions based on the data collected during sampling, with 

recommendations for future action based on the requirements of Connecticut regulations. 

 

Appendices are included to support the text of this monitoring report.  Appendix A contains soil boring 

logs prepared during monitoring well drilling activities; Appendix B contains monitoring well construction 

logs; Appendix C contains monitoring well development logs; Appendix D contains groundwater 

sampling log sheets; Appendix E contains sample chain-of-custody forms; Appendix F contains full 
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laboratory reports; Appendix G contains investigation derived waste (IDW) characterization and disposal 

paperwork; and Appendix H contains the data validation packages. 

 

1.1 SITE DESCRIPTION 

 

This section provides background information on the Polaris Park Site 6 area (hereafter referred to as 

“Polaris Park” or the “site”), a summary of previous environmental activities conducted at the site, a 

summary of the current environmental setting and a discussion of the applicable regulatory guidelines 

that are applicable to the site.   

 

1.1.1 Site Background Information 

 

NSB NLON is located in Groton, Connecticut, on the east bank of the Thames River approximately 6 

miles north of Long Island Sound (Figure 1-1).  NSB NLON is the home port for attack submarines with 

the main base occupying more than 687 acres.  An additional 530 acres are used for housing Navy 

families. 

 

Polaris Park is located in Groton, Connecticut, approximately 54 miles southeast of Hartford, Connecticut.  

It is situated approximately 3,000 feet east of the Thames River along the west side of State Route 12 

and approximately 0.5-mile south of the main NSB NLON complex (Figure 1-1).  Thirty base housing 

structures within Polaris Park were demolished in 2009.  As part of the demolition work, 21 underground 

storage tanks (USTs) were removed.  The USTs were used to store No. 2 fuel oil (residential home 

heating oil).  Evidence of residual petroleum hydrocarbons was detected in soil and observed in 

groundwater during the removal of the USTs at 4 of the 21 UST locations.  These four locations include 

three former USTs from housing locations along Andrew Jackson Drive and one former UST from 

housing locations along Lafayette Drive (Figure 1-2). 

 

Historically, the Site 6 area served as base housing.  This area is currently at grade and unused since the 

residential related structures were demolished in 2009.  However, the area surrounding Site 6 continues 

to serve as base housing.  Future use plans for the Site 6 area include residential housing-related uses. 

 

1.1.2 Previous Environmental Investigations at Subject Properties 

 

In this section, a more detailed description of the removal actions performed to date at the four subject 

properties is provided. 
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Under contract to the Navy, Balfour Beatty Company retained Charter Environmental, Inc. (Charter 

Environmental) in 2009 to demolish selected housing units and to remove associated USTs.  As 

previously stated, evidence of petroleum hydrocarbons were detected in soil and observed in 

groundwater at four of the excavated UST locations.  The first impacted location where a UST was 

removed was 46-47 Lafayette Drive.  This location slopes steeply to the east.  This UST, a 2,000-gallon 

single wall steel tank that supplied fuel oil to the houses was removed in November 2008.  Extractable 

Total Petroleum Hydrocarbons (ETPH) were detected in the soil at concentrations exceeding the CT DEP 

Residential DEC (500 parts per million [ppm]).  The contractor removed approximately 1,200 cubic yards 

of soil and 20,000 gallons of oily water (believed to be groundwater seepage from the tank field).  Under 

the existing contract, soil excavation was terminated and the excavation backfilled; however, residual 

contaminated soil was presumably left in place at that time. 

 

In addition to this location, three other 1,000-gallon No. 2 fuel oil USTs were excavated from three 

locations along Andrew Jackson Drive.  These USTs were located at 8, 11, and 12 Andrew Jackson 

Drive, respectively.  A release of petroleum hydrocarbons was detected at each of these locations.  Soil 

from each UST area was subsequently over-excavated of any apparent impacted soil and then backfilled 

to bring the area to grade.  No detailed information regarding the excavation of the UST areas was 

provided in the Charter Environmental Report (2009).  The report states only that the excavated UST 

areas were backfilled with crushed concrete (which was recycled during the demolition activities) in order 

to bring the areas back to grade level. 

 

1.2 ENVIRONMENTAL SETTING 

 

This general description of the Site‟s environmental setting is based on the findings of this field 

investigation, a review of topographic maps, geological and hydrogeological literature available for the 

site and vicinity, and information obtained from review of other environmental investigations previously 

conducted nearby the site.  Geological data collected during boring advancement and well installation 

activities conducted in May 2010 are described in Section 2.3.1. 

 

1.2.1 Site Topography 

 

The general topography of UST areas 8, 11 and 12 appears to be relatively level with a gentle slope to 

the east toward CT Route 12.  The topography of the UST area located along Lafayette Drive is more 

steeply sloping to the east toward Andrew Jackson Drive and Route 12.  Surface water runoff in the site 

area is expected to coincide with topography and flow to the east toward CT State Route 12.  Previous 

environmental documents reviewed for this project do not indicate any sensitive surface water receptors 
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near Site 6, other than the Thames River.  However, given the proximity of the site to the river, the 

existence of sensitive receptors cannot be ruled out based on the lack of available information. 

 

1.2.2 Surficial Geology 

 

According to the Geologic Map of the Uncasville Quadrangle, Connecticut: Surficial Geology (Goldsmith, 

1960), the native surficial materials within the area occupied by the Polaris Park Housing Sites consist of 

glacial materials, specifically moraine deposits consisting of till varying from light-grey sandy gravelly till to 

a compact, gray fissile till containing more silt and clay size particles.   

 

1.2.3 Bedrock Geology 

 

According to the Bedrock Geological Map of Connecticut, the Mamacoke Formation underlies the Polaris 

Park area.  The Mamacoke Formation consists of inter-layered light to dark gray, medium-grained gneiss 

and Potter Hill Granite Gneiss, a light-pink to gray, tan weathering, fine- to medium-grained, well-foliated 

granitic gneiss (CGNHS, 1990).  Bedrock was not encountered during the UST removal in 2009, or during 

the 2010 subsurface investigation. 

 

1.2.4 Site Hydrology 

 

Groundwater elevation measurements were collected by Tetra Tech during the 2010 groundwater 

monitoring event at Polaris Park.  The elevation data suggest that groundwater flow at the site is 

generally eastward toward CT Route 12, consistent with the topographic contours of the site.  

Groundwater depths were observed to range from 3 to 15 feet below ground surface.  These data are 

discussed further in Section 3.0 of this report. 

 

1.2.4.1 Groundwater Classification 

 

Groundwater beneath a small section of Polaris Park located along the southern part of Jackson Drive is 

classified by CTDEP as GAA. The remainder of the Polaris Park Site 6 area is classified as GA. The GAA 

classification applies to groundwater that may be used as a current or future public water supply suitable 

for drinking without treatment, or that is hydraulically connected to a surface water body that is used as a 

drinking water supply.  Class GA designated uses apply to existing private and potential public or private 

supplies of water suitable for drinking without treatment; base flow for hydraulically connected surface 

water bodies.   
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The CTDEP has developed risk-based numerical criteria for the remediation of contaminated soil and 

groundwater.  These criteria were promulgated in the CT DEP Remediation Standard Regulations (RSRs) 

(CTDEP, 1996, 2007(Draft).  The RSRs provide numerical threshold concentrations for selected 

environmental contaminants (termed “polluting substances”) below which soil and groundwater are 

considered sufficiently remediated.    

 

The analytical results for the soil and groundwater samples collected as part of this investigation were 

compared against the CT DEP RSRs (Residential Direct Exposure Criteria [DEC] and Pollutant Mobility 

Criteria [PMC] for soil samples; and the Groundwater Protection Criteria [GWPC], Surface Water 

Protection Criteria [SWPC], and Volatilization Criteria [VC] for groundwater samples). A brief description 

of each of these RSRs follows. 

 

 DEC (Residential) – These criteria are intended to be protective of residential activity that takes 

place in an area where there is polluted soil as a result from a release. At the Polaris Park 

Housing Sites, the DEC applies to soil less than 15 ft below ground surface since there are 

currently no Environmental Land Use Restrictions on the sites. 

 

 PMC – These criteria are intended to be protective of groundwater and drinking water within a 

specific groundwater classification area with respect to the type(s) and quantity of pollutants 

present within the classification area.  PMCs are only applicable to soils above the seasonal low 

water table. 

 

 GWPC (GAA/GA) – These criteria are intended to be protective of groundwater that is used as a 

drinking water source and for other domestic uses. 

 

 SWPC – These criteria are intended to be protective of surface water that is subjected to 

discharges from groundwater plumes. 

 

 VC (Residential) – These criteria are intended to protect the occupants of buildings or future 

buildings from the migration of volatile organic compounds (VOCs) from contaminated 

groundwater into indoor air of a building or other permanent structure.  The specific criteria used 

for this site are the 2003 Volatilization Criteria for residential sites (Residential VC).  There is no 

VC for ETPH; however, there is VC for BTEX and Methyl Tert Butyl Ether (MTBE), which are part 

of the VPH analysis for groundwater. 
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In Section 3.0 the data collected during soil and groundwater sampling in 2010 are compared to these 

RSR criteria.   

 

1.2.4.2 Surface Water Classification 

 

The surface water classification of Beaverdam Brook, the nearest surface water body located 

approximately 0.5-mile to the south and southeast (downgradient) of the Polaris Park, is AA.  The AA 

classification indicates that the surface water present in this area may be used as an existing or proposed 

drinking water supply, a fish and wildlife habitat, for recreation, or as a supply for agricultural and 

industrial applications.   

 

Surface water quality standards are intended to protect the existing use of a surface water body, wetland, 

or intermittent stream into which groundwater discharges.  These criteria apply to the surface water found 

where the site abuts the Beaverdam Brook wetlands to the east and southeast.  The CTDEP SWPC 

criteria applied to the data collected during surface water monitoring are the human health standards for 

consumption of organisms only (HH COO) and for the consumption of water and organisms (HH 

COWAO) provided in Appendix D of the Connecticut Water Quality Standards (CTDEP, 2009 Draft).   
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2.0    FIELD INVESTIGATION 

 

This section describes the field investigation activities performed by Tetra Tech at the Polaris Park site 

during the period of May through June 2010.  The investigation was conducted in a manner consistent 

with the requirements of the Site CT DEP Characterization Guidance Document.   

 

2.1 MOBILIZATION 

 

Tetra Tech and the drilling subcontractor, Geosearch, Inc. mobilized to the site on May 10, 2010.  

Geosearch constructed a decontamination pad prior to advancing any soil borings.  Geosearch mobilized 

additional equipment and materials for air hammer drilling on May 13, 2010.  Geosearch also mobilized a 

vacuum truck to assist with utility clearance at four boring locations along Andrew Jackson Drive on 

May 19, 2010. The vacuum truck was used because of the proximity of marked out utilities with respect to 

proposed boring locations.  The procedure, also referred to as „soft dig‟ removes the first several feet of 

ground via a hose or pipe under a high vacuum.  This procedure is less invasive and can help to prevent 

digging or drilling through existing utilities. Tetra Tech and Geosearch de-mobilized from the site on 

May 24, 2010. 

 

2.2 DRILLING ACTIVITIES 

 

Tetra Tech advanced a total 20 soil borings at the Polaris Park Site 6 during May 2010 to evaluate soil 

conditions associated with each former UST area (five borings per UST area). These borings (SB-01 

through SB-20) were advanced to depths of between 8 and 28 feet below ground surface (ft bgs) using a 

truck-mounted hollow-stem auger (HSA) drilling rig.  Nine of the borings were completed using an air 

hammer because the hollow-stem augers encountered boulder refusal.  Refusal was encountered 

between 4 feet and 14 feet bgs at these locations. At each former UST location, one boring was 

advanced in the center point of the former UST location and four borings were advanced around the 

perimeter. Five of the HSA soil borings were completed as 2-inch monitoring wells.  Four of the well 

locations were chosen based on photoionization detector (PID) field screening data from the jar 

headspace technique, and the last well was chosen as an up-gradient location.  The remaining borings 

not completed as monitoring wells were abandoned by backfilling the borehole with bentonite chips. 
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In each of the four UST areas one boring was advanced to a terminal depth of 30 feet below ground 

surface (ft bgs) in order to make a complete evaluation of the soil column for lithology, depth to the water 

table and general environmental observations (discoloration, odors, elevated PID screening levels, etc.,) 

as well as to facilitate the drilling process at the remaining boring locations (by better identifying estimated 

target intervals in advance).  Based upon the results of the initial boring in each area, targeted depths and 

sample intervals were pre-determined for the remaining boring locations within each UST excavation 

area.  All soil samples were collected from 2-foot length stainless steel split-spoons. All samples were 

screened by jar headspace methods. 

 

Soil boring and monitoring well locations are depicted on Figures 2-1 thru 2-4. 

 

2.3 SUBSURFACE SOIL SAMPLING 

 

2.3.1 Methods, Materials, Equipment 

 

Samples were collected during boring advancement at selected intervals between the ground surface and 

the top of the water table (encountered between less than 1 and 15 feet bgs across the site) using a 

24-inch long, 2.0-inch inside diameter (I.D.) split-barrel sampler.  Two samples were collected from each 

boring; one at or near the water table and the other from the zone with the greatest evidence of apparent 

impact based upon PID readings, visual and/or olfactory indicators.  For non-volatile samples (ETPH) the 

samples were composited from each 2-foot interval using a disposable soil spatula and then 

homogenize/mixed on pieces of aluminum foil or in a disposable aluminum pan (both disposed of 

between sample intervals) prior to adding to the laboratory glassware. Samples for volatiles analysis were 

collected as grab samples from discrete zones within the split-spoon sample. 

 

Each soil sample was field screened for the presence of organic vapors immediately upon collection 

using the jar headspace technique in accordance with the Polaris Park Site 6 Implementation Plan 

(TtNUS, 2009). The field screening results indicated organic vapor concentrations ranging from between 

0.0 parts per million by volume (ppm/v) to 1,380 ppm/v.  Field screening readings above 5.0 ppm/v were 

detected in at least one depth interval in soil borings SB-01, SB-02, SB-03, SB-06, SB-09, SB-14, SB-19 

and SB-20.  The highest field screening readings were detected in soil samples collected from the 12 to 

14 and 14 to 16 feet bgs intervals, near the water table interface, at location SB-09 (11 Andrew Jackson 

Drive) and from 8 to 10 feet bgs, at the water table interface, at location SB-14 (12 Andrew Jackson 

Drive). A summary of the field screening readings greater than 5.0 ppm/v is provided as Table 2-1. 

 

Physical characteristics of soil samples collected from each depth interval were described using the 

Universal Soil Classification System (USCS) and recorded on soil boring log sheets.  Inspection of soil 
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samples collected from soil borings advanced during this investigation indicate that materials underlying 

the three sites along Andrew Jackson Drive consist primarily of fine to coarse sands with varying amounts 

of weathered granite and gravel which is generally consistent with surficial geologic maps published for 

the area.  All three sites along Andrew Jackson Drive were similar in nature. Materials underlying the site 

along Lafayette Drive were observed to consist primarily of fine to medium sands with silt and varying 

amounts of weathered granite and gravel.  Higher blow counts were also associated with boring locations 

SB-16 through SB-20.  The main difference between the sites on Andrew Jackson Drive (SB-01 thru SB-

15) and the site on Lafayette Drive is the Lafayette site had a higher content of finer grained materials 

such as silt, silty sand, and fine sand. Soil boring log sheets (including all field screening readings) are 

provided in Appendix A.  A summary of the lithology by boring location is provided as Table 2-2. 

 

2.3.2 Sample Handling, Lab Methods, QA / QC 

 

Forty-three soil samples (including two field duplicates) were collected during boring installation. The 

samples were analyzed for Extractable Total Petroleum Hydrocarbons (ETPH) by the Connecticut DEP 

Method, and Benzene, Toluene, Ethylbenzene, Xylenes and Methyl Tert Butyl Ether (BTEX and MTBE) 

by EPA Method 8260B. In addition, one Total Organic Carbon (TOC) (Walkley-Black) sample was 

collected from the center point boring of each former UST location at the approximate depth of the water 

table interface.  All soil samples were chilled to 4oC; in addition, BTEX samples were preserved with 

methanol and submitted under chain-of-custody to Mitkem Laboratories in Warwick, Rhode Island, a 

Navy and state approved laboratory. Proper chain-of-custody procedures were adhered to throughout the 

investigation. 

 

2.4 MONITORING WELL INSTALLATION AND CONSTRUCTION  

 

Five of the soil borings were completed as groundwater monitoring wells; one well at each UST location, 

and one upgradient well.  Monitoring wells were constructed of 2-inch inside diameter (I.D.) Schedule-40 

polyvinyl chloride (PVC) screen and riser.  Monitoring well screens ranged from 10 feet to 15 feet in 

length with a slot size of 0.010-inch.  All well screens were fitted with a PVC end plug.  Initial 

determination of the depth to water table was made by visual observation of soil moisture content in the 

split-spoon samples recovered from the soil borings.  All monitoring wells, with the exception of MW-04, 

were installed so that approximately 2 to 3 feet of the well screen was placed above the water table.  

However, groundwater was very shallow at MW-04 (~ 3 feet below grade), which resulted in the entire 

screen length to be submersed in groundwater to allow for a sufficient length of riser pipe and grout seal. 

 

A sand filter pack was placed into each borehole to a depth of approximately 1 or 2 feet above the top of 

the well screen.  A 1 to 2-foot thick bentonite seal was placed above the filter pack.  All monitoring wells 
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were completed with flush-mounted steel protective casings surrounded by 2-foot square concrete 

surface seals.  Details pertaining to well construction are documented on the monitoring well construction 

log sheets attached in Appendix B. A summary table of monitoring well construction details is provided 

as Table 2-3. 

 

2.5 MONITORING WELL DEVELOPMENT 

 

After installation, each new monitoring well was developed by over-pumping methods using a 

submersible pump.  Temperature, pH, and specific conductivity were monitored during well development 

using a Horiba U-22 water quality indicator.  In addition, the turbidity of water extracted was measured 

periodically during well development activities using a LaMotte Turbidimeter.  Monitoring wells MW-01, 

MW-02 and MW-03 were developed until the turbidity measurements were less than 50 NTU and the 

water was observed to be clear and colorless.  Well MW-04 went dry after several pumping attempts, and 

MW-05 development stopped after two hours (>100 gallons) because the groundwater remained silty. 

This can be attributed to the silt content in the surrounding formation observed during soil boring 

installation and sampling in contrast to the more sandy gravelly materials encountered along the Andrew 

Jackson Drive investigation area.  Temperature, pH, and conductivity were all stable during MW-05 

development.  Well development data sheets providing the volume of water extracted and water quality 

measurements are provided in Appendix C. 

 

2.6 SURVEYING  

   

After the installation of monitoring wells was complete, Tetra Tech contracted CME Associates, Inc. of 

Woodstock, CT Inc. to conduct a survey of the horizontal coordinates of all soil borings and vertical 

elevation of the five monitoring wells.  The horizontal coordinate location (i.e., northing and easting) of 

each monitoring well was surveyed to the nearest 0.1 foot.  Monitoring wells were surveyed for horizontal 

location in the center of the protective casing for the flush-mount lid.  Horizontal locations were referenced 

to the Connecticut State Plane Coordinate System (SPCS), North American Datum of 1983 (SPCS NAD 

83).  Vertical elevations of each monitoring well were surveyed to the nearest 0.01 foot.  Vertical locations 

(elevations) were referenced to North American Vertical Datum of 1988 (NAVD 88).   

 

2.7 GROUNDWATER SAMPLING 

 

Tetra Tech completed one groundwater monitoring event during June 2010.  During the event, 

groundwater level measurements were collected and groundwater samples were collected for laboratory 

analysis. A summary of the groundwater elevation data is provided as Table 2-4.   
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2.7.1 Methods, Materials, and Equipment  
 
Groundwater samples were collected from the five newly installed monitoring wells using the EPA “low 

flow” purging and sampling procedure (EPA SOP No. GW-001 [EPA, 1996]), as described in the project 

Sampling and Analysis Plan (Tetra Tech, 2010).  The samples were collected using a peristaltic pump.  

Water quality data was collected using an In-Situ Troll 9500 Low-Flow System.  A summary of the water 

quality data during well purging activities at each well are provided on the groundwater sample log sheets 

in Appendix D.  Groundwater quality parameters measured immediately prior to sample collection are 

summarized on Table 2-5. 

 

2.7.2 Sample Handling, Lab Methods, QA / QC 

 

Seven groundwater samples (including one field duplicate groundwater sample) were collected during the 

sampling event.  All groundwater samples were chilled to 4°C; in addition, volatile petroleum 

hydrocarbons (VPH) samples were preserved with hydrochloric acid and submitted under chain-of-

custody to Mitkem Laboratories in Warwick, Rhode Island, using the Massachusetts DEP (MA DEP) 

Method for analysis of VPH and using the Connecticut DEP (CT DEP) Method for analysis of ETPH.   A 

copy of the chain-of-custody forms is provided as Appendix E.  A copy of the laboratory analytical data 

packages is provided as Appendix F. 

   

2.8 INVESTIGATION DERIVED WASTE MANAGEMENT 

 

Investigation derived waste (IDW) generated during subsurface investigation and groundwater monitoring 

activities completed between May 2010 and June 2010 included soil cuttings and decontamination fluids, 

well development water, and purge water generated during groundwater sampling.  Solid and liquid IDW 

was collected and containerized into 55-gallon steel drums and staged at the Site.  Samples were 

collected from the drums in order to characterize the wastes for off-site disposal.  Once characterized, the 

waste liquids were disposed of in accordance with state and federal requirements. 

 

New England Disposal Technologies, Inc., a licensed hazardous waste transportation and disposal 

subcontractor, was procured for the characterization and disposal of the IDW generated during the 

investigation.  Laboratory analytical results of waste characterization samples indicated that all IDW 

generated during the investigation was suitable for disposal as non-hazardous waste.  A total of 17 drums 

of solid IDW and 8 drums of liquid IDW were characterized and disposed for this project.  The drums were 

removed from the site on August 5, 2010 for final disposition.  Waste characterization profiles and non-

hazardous waste manifests for IDW drums generated during the project are provided in Appendix G. 
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3.0    FINDINGS 
 

This section discusses the findings of the field investigation, presents the analytical results for the soil and 

groundwater samples collected during the investigation and compares these results to the applicable 

CTDEP RSRs.  The analytical data results were specifically compared against the CTDEP Soil DEC, the 

GWPC, the SWPC and VC in order to assess potential risks to human health associated with 

contamination detected in soil and groundwater samples.  

 

3.1 QUALITY ASSURANCE/QUALITY CONTROL 

 

An EPA Region I Tier 3 data validation was performed on the soil and groundwater analytical data 

obtained during the investigation.  The data validation procedures include checking chain-of-custody 

records for sampling, shipping, analyses, and reporting information for completeness.  The data obtained 

during this investigation also complies with the CTDEP 2007 Reasonable Confidence Protocols (RCP) 

and determined to be of sufficient quality to be used to evaluate compliance with the applicable regulatory 

criteria:   

 

 Soil and groundwater samples were collected from all planned locations, resulting in 100 percent 

completeness for the proposed sampling. 

 

 Quality assurance/quality control (QA/QC) samples collected during the sampling included three 

field duplicate samples (two soils, one groundwater), five trip blanks, and one equipment rinseate. 

 

Field duplicate samples were collected to assess the precision of the overall sampling and 

analysis process.  The following conditions indicate acceptable field precision for aqueous 

samples:  

 

(1) When both results are positive and their relative percent difference is less than 

30 percent;  

(2) When both results are positive and the results are less than twice the quantitation limit;  

(3) When one result is positive the other is non-detect, and the positive result is less than 

twice the quantitation limit; and  

(4) When both results are non-detects.   

 

 An equipment rinseate sample was collected to assess the accuracy and contamination bias of 

the overall sampling and analysis process.  The acceptable condition for field accuracy is no 

target compounds greater than or equal to quantitation limits. 
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 The five trip blanks collected during this investigation were analyzed for VOCs.  There were no 

detections in the trip blank analytical results.   

 

Data validation of the soil and groundwater analytical data generated as part of this investigation was 

performed by Tetra Tech. Data validation was completed on July 26, 2010 for soil samples [Sample 

Delivery Groups (SDG) SJ0988 and SJ1056].  Data validation was completed on August 4, 2010 for 

groundwater data (SDG SJ1250).  Based upon the validation results, there are no usability issues 

concerning the soil or groundwater data.  A copy of the laboratory analytical data packages is provided as 

Appendix F.  A copy of the data validation packages is provided as Appendix H. 

 

3.2 SOIL INVESTIGATION RESULTS 

 

Forty-one samples were collected and analyzed for ETPH, BTEX, and MTBE.  Three additional samples 

were collected and analyzed for TOC.  These three samples were collected from the borings located in 

the center of the former UST locations (at the approximate groundwater interface).   

 

The compounds detected in the soil samples collected during the investigation are summarized in 

Table 3-1. Compounds detected at concentrations greater than the applicable CTDEP RSR criteria are 

highlighted in black. Sampling locations in each UST area are depicted on Figures 2-1 thru 2-4. 

 

Eight samples exceed the CTDEP RSR DEC (500 milligrams per kilogram [mg/kg]) and PMC (500 mg/kg) 

for ETPH at three soil boring locations.  The ETPH exceedances are associated with former UST 

locations at 8, 11 and 12 Andrew Jackson Drive.  Two of the samples also exceed the PMC for benzene 

(20 micrograms per kilogram [µg/kg]) and total xylenes (19,500 µg/kg).  Both of these samples also came 

from the former UST location at 12 Jackson Drive. In general the most impacted soils were observed in 

boring locations within the former tank footprints while soil samples analyzed from outside of the tank 

footprints were either non-detect  or detected at concentrations less than the applicable CTDEP RSR. In 

addition, the majority of the field screening (jar headspace) readings for shallow soils (less than 10 ft bgs) 

located outside of the tank footprints were general very low (typically less than 1.0 ppm).  A discussion of 

the findings for each of the UST areas is summarized in the following section. 

 

A copy of the laboratory analytical data packages is provided as Appendix F. 
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3.2.1 8 Jackson Drive Results (SB-01 thru SB-05; MW-01) 

 

Two of the three ETPH exceedances at this location were from SB-01, the boring where MW-01 was 

constructed.  This boring was located within the former UST excavation.  The two samples were collected 

at depths of 14' to 16' bgs, and 16' to 18' bgs. Depth to water was measured at 15.1' bgs during boring 

installation and 14.9' bgs during groundwater sampling. The other exceedance came from SB-02, 

upgradient of MW-01 which was collected at a depth of 17' to 19' bgs.  The ETPH concentration detected 

in the SB-02 sample was lower than the 14' to 16' sample at SB-01, but higher than the 16' to 18' sample.  

The ETPH concentration detected in the 23' to 25' sample collected at SB-02 was below the DEC and 

PMC.   A figure with highlighted exceedances is provided as Figure 3-1. 

 

Samples collected from SB-03, SB-04, and SB-05 ranged from depths of 12' to 24' bgs.  All analytical 

results for these samples were non-detect.  SB-04 is upgradient of MW-01; while SB-03 and SB-05 are 

downgradient.  

 

3.2.2 11 Jackson Drive Results (SB-06 thru SB-10; MW-02) 

 

Two of the three ETPH exceedances at this location were from SB-09, the boring where MW-02 was 

installed.  The ETPH concentrations detected in these samples were the highest from 11 Jackson Drive. 

This boring was located within the former UST excavation.  The two samples were collected at depths of 

12' to 14'  bgs and 14' to 16' bgs.  Depth to water was measured at 11.5' bgs during boring installation 

and 12.3' bgs during groundwater sampling.  The other ETPH exceedance came from SB-06, upgradient 

of MW-02.  This sample was collected from 15' to 17' bgs.  ETPH was not detected in the 22' to 24' bgs 

sample.  The concentrations of ETPH detected at this location were observed to decrease with depth. A 

figure with highlighted exceedances is provided as Figure 3-2. 

 

Samples collected from SB-07, SB-08, and SB-10 ranged from depths of 8' to 16' bgs.  All analytical 

results for all analyses were non-detect. SB-07 is upgradient of MW-02; while SB-08 and SB-10 are 

downgradient. 

 

3.2.3 12 Jackson Drive Results (SB-11 thru SB-15; MW-03) 

 

ETPH, benzene, and total xylenes exceedances were detected in the two soil samples collected from this 

from SB-14, the boring where MW-03 was installed.  This boring was located within the former UST 

excavation.  The two samples were collected at depths of 8' to 10' bgs and 10' to 12' bgs.  Depth to water 

was measured at 10‟ bgs during boring installation and 10.7' bgs during groundwater sampling.  The 
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levels of ETPH and VOCs were essentially the same in each of the samples.  A figure with highlighted 

exceedances is provided as Figure 3-3. 

 

Samples collected from SB-11, SB-12, SB-13, and SB-15 ranged from depths of 8' to 16' bgs. All 

analytical results for all analyses were non-detect.  SB-12 is upgradient of MW-03; while SB-11, SB-13, 

and SB-15 are downgradient. 

 

3.2.4 46-47 Lafayette Drive Results (SB-16 thru SB-20; MW-04 and MW-05) 

 

There were no exceedances of the applicable RSRs for any analyte for the samples collected from 

SB-16, SB-17, SB-18, SB-19, or SB-20.   The only ETPH detections were from SB-20; and the only VOC 

detections were from SB-19, which is where MW-04 was installed.  SB-20 was located within the former 

UST excavation. The detected concentrations are less than the applicable CT DEP RSRs.  All other 

analytical results for all other samples were non-detect (less than the laboratory RQL or the applicable CT 

DEP RSR). 

  

3.3 GROUNDWATER INVESTIGATION RESULTS 

 

Groundwater samples were collected from the five monitoring wells and analyzed for VPH and ETPH.  

The compounds detected in the groundwater samples collected during the investigation are summarized 

in Table 3-2.  Compounds detected at concentrations greater than the applicable CTDEP RSR criteria 

are highlighted in black.  Sampling locations are depicted on Figures 2-1 thru 2-4.    

 

A contour map was constructed to depict the approximate groundwater flow directions at the Polaris Park 

Site 6 area.  Based upon groundwater elevation measured on May 21, 2010 the apparent groundwater 

flow is from the west to east.  Although the number of wells and their geographic spacing limits the overall 

interpretation of flow it is clear that when factoring in the surface topographic contours of the site (USGS 

Uncasville, CT Quadrangle map) the shallow groundwater flow would be to the east toward CT Route 12.  

(away from the Thames River).  The groundwater contour map is provided as Figure 1-2-. 

 

The most frequently detected analyte in the groundwater samples collected from the Polaris Park Site 

was ETPH (three of five well locations).  VOCs (part of VPH analysis) were detected in two of the five 

wells sampled at levels below RSR criteria, with one exception (benzene in MW03).  Additionally C9-C12 

chain aliphatics were also detected at elevated levels in these wells.  However there is no CT DEP RSR 

for VPH. 
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Groundwater sampling results were compared against the CTDEP RSR GWPC, SWPC, and Residential 

VC.  There were no exceedances of the Residential VC.  Compounds detected in groundwater samples 

at concentrations exceeding the CTDEP GWPC included ETPH and benzene. Naphthalene was detected 

at concentrations exceeding the CTDEP Residential VC.  Specifically, the results indicate the following:  

 

 ETPH was detected at concentrations exceeding the GWPC (500 µg/L) in the groundwater 

samples collected from wells MW01, MW03, and MW04.   

 

 Benzene was detected at a concentration exceeding its GWPC (1 µg/L) in the groundwater 

sample collected from MW-03.  The method detection limit (MDL) of benzene for MW-02, MW-04, 

and MW-05 was 2.7 µg/L, and the MDL for MW-01 was 5.4 µg/L; all of which are greater than the 

GWPC. However, the elevated detection limits are addressed in the groundwater validation report 

and do not appear to pose any usability issues.  

 
 Naphthalene was detected at concentrations exceeding its SWPC (24 µg/L) in the groundwater 

samples collected from MW-01 and MW-03. 

 

The location of monitoring wells in which ETPH, benzene, and naphthalene concentrations were detected 

at levels exceeding CTDEP regulatory criteria are highlighted on Figures 3-4 through 3-6. No other 

compounds detected in groundwater samples exceeded the CTDEP GWPC, SWPC, or VC.   

 

A copy of the laboratory analytical data packages is provided as Appendix F. 

 

3.4 PRELIMINARY RISK CHARACTERIZATION 

 
Based upon the additional data acquired during the soil groundwater investigation the existing Conceptual 

Site Model (CSM) was updated to reflect this newly acquired information and is discussed below. This 

updated CSM was used to develop the preliminary risk characterization for the site.  A depiction of the 

CSM is provided as Figure 3-7. 

3.4.1 Sources and Potential Contaminants 

The objective of this soil and groundwater investigation was to assess the extent of environmental impact 

associated with the historic release of No. 2 fuel oil-related constituents to the subsurface.  The nature of 

the contamination was previously documented as No. 2 fuel oil used to heat the former residential 

structures located in the Site 6 area that were demolished in 2009.  The horizontal and vertical extent of 

soil contamination had not been fully delineated. The findings of the field and analytical data support the 

premise that the residual soil and groundwater contamination at the site appears to be limited to 

petroleum hydrocarbon constituents associated with the No 2 fuel oil and that these constituents appear 
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to be limited in extent.  No product staining was observed in any of the soil borings or soil samples 

collected, however, strong petroleum-like odors and elevated PID readings were observed.  A slight 

sheen, indicative of residual contamination was also observed at each of the UST locations, where 

monitoring wells were installed. 

 

The USTs excavated as part of the previous work were documented to be 1,000- and 2,000-gallon 

capacity single wall steel USTs with associated piping.  The 2009 Demolition Completion Report prepared 

by Charter Environmental documented the removal of these tanks and the associated piping.  However, 

no specific information was available in the report relating to the size of the tank excavations, the degree 

of over-excavation (for any petroleum-impacted soils encountered), nor is the presence of groundwater 

within the excavations discussed. The results of this soil and groundwater investigation indicate that the 

vast majority of impacted soils were excavated from the site but that there remain several areas limited in 

extent in which some residual petroleum impacted soils remains (8, 11 and 12 Andrew Jackson Drive 

respectively). 

 

Impacted groundwater at the site monitoring wells appears to be associated with partitioning of residual 

soil contamination of the vadose (unsaturated zone) most likely associated with fluctuating groundwater 

levels.  

3.4.2 Contamination Migration Pathways 

Soil associated with the site consists primarily of widely-graded sand and gravel historically used to 

develop the base housing area along with material used to backfill the UST post-excavation areas in 

2009.  A review of soil boring logs generated during this investigation indicates that the “native” 

subsurface geologic materials at the site consist of glacial till-like materials composed of poorly graded 

sands and silts with angular to sub-angular gravels overlying weathered granite grading to competent 

bedrock.  A review of the boring logs indicates that the materials encountered during the soil boring 

installation appear to exhibit a relatively low permeability. This is based partly on the high blow counts 

encountered during the split-spoon sampling at the majority of the boring locations along with a review of 

the lithology which suggest that the materials are glacial till like in appearance and composition consistent 

with published reports on the local geology.  Further, the concentrations of site constituents detected in 

soil appear to decrease with depth.  

 
Contaminated soil within the saturated zone is most likely partitioning off of soil and traveling by advective 

forces with the groundwater gradient.  Any light non-aqueous phase liquids (LNAPL) such as floating oil 

are expected to rise to the potentiometric surface and fluctuate with groundwater levels over time creating 

a smear zone that could serve as ongoing source for dissolved phase contaminant migration. Although 

LNAPL was not observed during the groundwater sampling, a sheen was observed in the water purged 
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from several of the wells sampled during the investigation. However, any contamination in the soil above 

the groundwater interface would likely be limited in mobility and thus unlikely to migrate. Additionally, 

based on the chemical concentrations, it is unlikely that LNAPL is present. 

 

Other Groundwater Pathways 

Although there are several exceedances of the CTDEP GWPC, the groundwater analytical results for 

BTEX and MTBE (part of the VPH analysis) are all below the CTDEP Volatilization Criteria and thus this 

pathway is eliminated from future investigation.  There is no VC Criteria for ETP.   

 

Additionally, although naphthalene was detected at a concentration greater than CTDEP SWPC at 

MW-01 and MW-03, the distance of these wells to the nearest likely surface water discharge point 

associated with Beaverdam Brook is far enough away (greater than a 0.25-mile) to eliminate this pathway 

from further investigation.    

 

Further, MTBE was not detected in any of the soil or groundwater samples collected, and therefore are 

not considered to be a contaminant present at the site. 

3.4.3 Receptors, Exposure Pathways, and Land Use 

The site is currently at grade and unused since the buildings were demolished in 2009.  The anticipated 

exposure for future land use scenarios includes residential receptor scenarios.  The site has historically 

been used for residential housing and the Navy has no plans to change the use of the site to a non-

residential scenario.  Humans engaged in activities associated with future exposure scenarios are unlikely 

to contact groundwater through ingestion or dermal adsorption given the depth to groundwater and the 

zone of impacted soils.  Although there is a potential risk for construction worker exposure to deeper soils 

given the concentrations detected in soil and groundwater it is likely to be low and could be addressed 

through proper soil handling management.   

 

Based upon the apparent limited extent of impacted subsurface materials, ecological receptors at the site 

would appear to be limited to deeper subsurface receptors (e.g., such as burrowing organisms).  

Terrestrial users would be unlikely to be a receptor since they would not be exposed to contaminated soil.  

Furthermore, given the site development history, the lack of any apparent sensitive habitats (wetlands, 

etc.,) and the distance to either Beaverdam Brook or the Thames River any risks to ecological receptors 

risks is likely to be very low.   

 

Residents in the adjacent Polaris Park housing units do not get their water from a supply source located 

on the Polaris Park Site thus the direct ingestion of contaminated groundwater can be eliminated as a 

pathway.  Furthermore, according to the CT DEP Water Classifications Map (August 2010), the site is 
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located greater than one mile from the nearest “contributing to public water supply” (wellhead protection 

zone) which is located approximately 1.25-mile to the north near Flat Brook Pond. 
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4.0    CONCLUSIONS AND RECOMMENDATIONS 

 

This section summarizes the findings of the soil and groundwater investigation, and presents conclusions 

regarding the need for additional work at these sites to bring them into compliance with the Connecticut 

RSRs.  

 

4.1 CONCLUSIONS 

 

Nature and Extent of Contamination 

 

Soil 

The results of the investigation indicate that the vast majority of petroleum-impacted soils appear to have 

been excavated from the site back in 2009.  However, there remain several areas, limited in horizontal 

and vertical extent, in which residual petroleum impacted soil remains.  This includes very limited areas 

(small residual hot spots) associated with former USTs located at 8, 11 and 12 Andrew Jackson Drive 

respectively. No exceedances of the CTDEP RSRs for soil were detected in soil samples from the UST 

Area located at 46-47 Lafayette Drive although a low-level ETPH exceedance of the GWPC was detected 

at monitoring well MW-4 installed in this area (see following section). This lack of exceedances for soils 

from this area is most likely associated with the extensive over-excavation activities performed at this 

area back in 2009.  

 

The soil analytical data collected during the soil boring and well installation activities at the subject 

properties indicate that the sources of petroleum contamination have been sufficiently delineated 

horizontally.  This is based on the findings that analytical results for soil borings located both 

downgradient and outside of the UST excavation borings which exhibit exceedances of the CTDEP 

RSRs, did not exceed any of the RSRs.   

 

As discussed in Section 3.4, the materials encountered during the soil boring installation appear to be 

glacial till and exhibit a relatively low permeability.  Further, the concentrations of site constituents 

detected in soil appear to decrease with depth. This suggests that the vertical extent of impacted soils is 

limited and has been sufficiently delineated.  The highest field screening readings are associated with soil 

located near the groundwater interface (i.e., the “smear zone”). 

 

Groundwater 

Although free product was not observed during soil boring installation or soil sampling, a petroleum-like 

sheen was initially observed in the groundwater from monitoring wells MW01, MW03, and MW04 during 
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initial well development and purging. At the conclusion of development, groundwater was clear and 

colorless; and there was no sheen present in the purge water at MW03.  The concentrations of ETPH and 

benzene detected in groundwater samples from these 3 wells exceed the RSR GWPC; and 

concentrations of naphthalene measured in groundwater samples exceed the RSR SWPC.  However, 

based on the relatively low concentrations of contaminants present and the observed improvement of 

water quality during development and sampling, it is unlikely that LNAPL is present. 

 

ETPH, benzene, and naphthalene concentrations measured in groundwater samples collected from these 

sites are believed to represent dissolved-phase contamination remaining from residual petroleum 

impacted soil that was not previously excavated back in 2009.  However, given the limited area of impact 

and likely degradation of petroleum constituents, additional removal activities are not warranted at this 

time.  However, groundwater at these sites is not in compliance with Connecticut regulations. Additional 

groundwater monitoring and an evaluation of groundwater geochemistry would be needed to ascertain 

the potential amenability to biodegradation/natural attenuation of contaminants at the site. 

 

Although groundwater at the site is not in compliance with the CTDEP GWPC, the adjacent base housing 

units are all on a public water supply and not on private wells.  Therefore this risk pathway is not complete 

and can be eliminated.  However, any future redevelopment of the site for base housing would require 

connecting into the current public waterline.  As discussed previously the site is located greater than one 

mile from the nearest “contributing to public water supply” (wellhead protection zone) which is located 

approximately 1.25-mile to the north near Flat Brook Pond. 

 

The groundwater elevation contour map constructed for the site indicates that the apparent groundwater 

flow is from the west to east toward CT Route 12 (and Beaverdam Creek) and not towards the Thames 

River. This is consistent with the topographic contours of the site and the lithology of the shallow sub-

surface materials evaluated as part of this investigation.   

 

4.2 RECOMMENDATIONS 

 

Based on the evaluation of the sampling analytical and field data collected during this investigation, 

additional investigation is recommended at the site to confirm that groundwater contamination is not 

migrating.   

 

Groundwater Monitoring 

A groundwater monitoring program should be implemented at the site in order to verify that ETPH and 

benzene concentrations in on-site monitoring wells should eventually attenuate to comply with the GWPC 

and that the naphthalene concentrations in on-site monitoring wells should also continue to attenuate and 
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comply with the SWPC.  The goals of the monitoring program will be to monitor the concentrations of 

ETPH in key locations at each site to verify that natural degradation of petroleum constituents continues 

to occur.  It is recommended that quarterly monitoring be conducted for a period of one year, followed by 

two years of annual sampling after which time the ETPH, benzene, and naphthalene concentration trends 

should be re-evaluated. Monitoring wells recommended for additional monitoring include MW01, MW03, 

and MW04.  These wells are located in the areas of highest ETPH and benzene concentrations; therefore 

compliance with the GWPC at these wells would suggest compliance at other on-site wells.   

 

Once the concentrations of ETPH and benzene have decreased to a level below the GWPC, and 

naphthalene below SWPC in these monitoring wells, quarterly sampling should be performed for one year 

from an expanded set of monitoring wells for compliance and post-remediation monitoring to demonstrate 

site wide compliance with the RSRs. 

 

However, a suitable monitoring well network should first be installed in order to implement an effective 

and technically defensible groundwater monitoring program. The existing well network which was 

installed as part of the initial soil and groundwater investigation was biased toward specific UST areas; 

consequently no groundwater contour map could be prepared due the geographic spacing of the wells.  

Therefore, it is recommended that an additional eight monitoring wells; with contingency for up to ten 

total, be installed in order to construct a monitoring network that will allow for the evaluation of 

groundwater flow patterns at the site and to confirm the extent of any groundwater impact.  The eight 

wells would include two additional wells (one upgradient and one down gradient) to be installed in each of 

the four former UST areas (for a total of eight wells). One of the two contingent wells would be installed to 

the west of Jackson Drive, within the first elevated terrace level between Lafayette and Jackson Drives.  

The second well would be installed near the north end of Jackson Drive to provide greater coverage of 

groundwater flow along Jackson Drive.  Both of these wells would serve as boundary wells for the site. 
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Table 2-1

Field Screening Readings

CTO WE56 - Polaris Park

June 2010

1
Location Depth (ft)

Maximum 

Organic Vapor 
2
Concentration 

(
3
ppm/v)

SB-01 12 - 14 39.1
SB-01 14 - 16 265
SB-01 16 - 18 452
SB-01 22 - 24 132
SB-02 17 - 19 471
SB-02 23 - 25 267
SB-03 14 - 16 51.6
SB-03 22 - 24 78.2
SB-06 15.5 - 17.5 235
SB-09 5 - 7 544
SB-09 10 - 12 35
SB-09 12 - 14 1380
SB-09 14 - 16 1270
SB-09 18 - 20 243
SB-14 4 - 6 27.6
SB-14 8 - 10 996
SB-14 10 - 12 1030
SB-14 16 - 18 291
SB-19 4 - 6 258
SB-19 8 - 10 205
SB-20 4 - 6 248
SB-20 8 - 10 6.4

1SB = soil boring
2Concentrations were measured using Ion Science
Pro Check 1000 model, 10.6 eV lamp
3ppm = parts per million

Table 2-1 Head Space .xls CTO WE56 9/1/2010



Table 2-2

Summary of Lithology

CTO WE56 Polaris Park

Groton, CT

Boring Location UST Location Total Depth Sand/Silt Sand/Gravel Bedrock Auger refusal Groundwater

SB-1/MW-01 8 Jackson Drive 24' 4' - 7' 7' - 24' N/A NO 15.1'

SB-2 8 Jackson Drive 24' 4' - 8' 8' - 24' N/A NO 15.9'

SB-3 8 Jackson Drive 23'  - 14' - 23' N/A NO 14'

SB-4 8 Jackson Drive 18'  - 10' - 18' N/A 5' Boring collapse

SB-5 8 Jackson Drive 18' 14' - 18' 12' - 14' N/A 10' 15'

SB-6 11 Jackson Drive 24'  - 16' - 24' N/A 14' 13.5'

SB-7 11 Jackson Drive 18'  - 12' - 18' N/A 10' 14'

SB-8 11 Jackson Drive 16'  - 10' - 16' N/A 5' 10'

SB-9/MW-02 11 Jackson Drive 20'

10' -13' / 

18' -20' 13' - 18' N/A 5' 11.5'

SB-10 11 Jackson Drive 12' 8' - 12' N/A NO 7.9'

 

SB-11 12 Jackson Drive 14' 8' - 12' 12' - 14' N/A 5' 10'

SB-12 12 Jackson Drive 16'  - 10' - 16' N/A 4' 11.5'

SB-13 12 Jackson Drive 14'  - 8' - 14' N/A NO 10'

SB-14/MW-03 12 Jackson Drive 18' 5' - 11' 11' - 18' N/A NO 10'

SB-15 12 Jackson Drive 29' 8' - 16' 16' - 29' N/A NO 7.9'

SB-16/MW-05 46-47 Lafayette Drive 27' 20' - 27'  - N/A NO 9.8'

SB-17 46-47 Lafayette Drive 12' 8' - 12'  - N/A NO 8.5'

SB-18 46-47 Lafayette Drive 28' 8' - 28' Trace gravel N/A 7' 10.5'

SB-19/MW-04 46-47 Lafayette Drive 10' 4' - 10'  - N/A NO 2.5'

SB-20 46-47 Lafayette Drive 10' 4' - 10' 1' - 10' N/A NO < 1'

N/A = Bedrock not encountered

Table 2-2 Summary of lithology table.xlsx CTO WE56 9/1/2010



Table 2-3

Monitoring Well Construction Details

CTO WE56 - Polaris Park

Groton, CT

Monitoring Well 

I.D. UST Reference Location

Total Well Depth 

(ft)

Screened Interval 

(ft)

Approx. Screened 

Interval Elev. Screen Length

Top of PVC Casing 

Elev (Measuring 

Point)

MW01 8 Jackson Drive 22.40 12.40 - 22.40 98.67 - 88.67 10 111.07
MW02 11 Jackson Drive 19.26 9.26 - 19.26 100.34 - 90.34 10 109.60
MW03 12 Jackson Drive 17.49 7.49 - 17.49 100.71 - 90.71 10 108.20
MW04 46-47 Lafayette Drive 12.84 2.84 - 12.84 201.79 - 191.79 10 204.63
MW05 46-47 Lafayette Drive 21.48 6.48 - 21.48 211.90 - 196.90 15 218.38

Tabel 2-3 Well Construction Table.xlsx 9/1/2010



Table 2-4

Groundwater Elevation Summary Table

CTO WE56 - Polaris Park

Groton, CT

Monitoring 

Well I.D. UST Reference Location

Top of PVC Casing 

Elev (Measuring 

Point)

5/18/2010

Depth to 

Water(ft)

GW 

Elevation

5/19/2010

Depth to 

Water(ft)

GW 

Elevation

5/20/2010

Depth to 

Water(ft)

GW 

Elevation

5/21/2010

Depth to 

Water(ft)

GW 

Elevation

5/24/2010

Depth to 

Water(ft)

GW 

Elevation

6/15/2010

Depth to 

Water(ft)

GW 

Elevation

MW01 8 Jackson Drive 111.07  -  -  -  -  -  - 13.9 97.17 13.89 97.18 14.90 96.17

MW02 11 Jackson Drive 109.60  -  -  -  - 11.26 98.34  -  - 11.47 98.13 12.33 97.27

MW03 12 Jackson Drive 108.20  -  -  -  -  -  - 10 98.20 9.79 98.41 10.65 97.55

MW04 46-47 Lafayette Drive 204.63  -  - 2.67 201.96  -  - 2.08 202.55 2.56 202.07 2.91 201.72

MW05 46-47 Lafayette Drive 218.38 9.8 208.58  -  -  -  - 15.15 203.23 13.94 204.44 11.03 207.35

Table 2-4 GW Elevations Table.xlsx 9/1/2010



Table 2-5

Monitoring Well Sampling

Water Quality Parameters

CTO WE-56  Polaris Park

June 2010

Monitoring 

Well Location Temp.  
o
C

Conductivity 

(µS/cm) pH ORP (mV)

DO 

(mg/L)

Turbidity 

(NTU)

Description of 

Water

MW-01 12.65 220.8 6.43 -190 0.00 3.87 clear & colorless

MW-02 12.69 272.8 5.98 -43 0.20 0.9 clear & colorless

MW-03 12.24 276.2 6.45 -271 0.00 1.0 clear & colorless

MW-04 17.53 5027 12.18 -300 0.12 10.3 clear & colorless

MW-05 12.06 151.3 5.95 53 8.17 21.8 clear & colorless

Table 2-5 Water Quality Parameters.xls CTO WE56 9/1/2010



TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix
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Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA 46000 47000
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG 3.6 U 3.5 U 250 U 4 U 220  [GAA] J 340  [GAA]

ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG 120 J 160 J 1200 2 J 6800 6900
M+P-XYLENES TTNUS054 NA NA 1400 510 3000 6.1 J 21000 19000
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG 3.6 U 3.5 U 250 U 4 U 290 U 260 U
O-XYLENE 95-47-6 NA NA 760 200 J 1700 3.1 J 10000 9000
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG 2.1 J 5.5 J 250 U 4 U 2800 2300
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG 2200 710 4700 9.2 J 32000  [GAA] 28000  [GAA]

Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG 3200  [RES]  [GAA] 630  [RES]  [GAA] J 1600  [RES]  [GAA] 840  [RES]  [GAA] 9300  [RES]  [GAA] 9800  [RES]  [GAA]

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria

06SB01-1416
20100512
MW-01/SB-01
02634_20100728
06SB01-1416
NM
SO

14
16

FT
SB

1

06SB01-1618 06SB09-1214 06SB09-1416 06SB14-0810 06SB14-1012

NM NM NM NM

20100512 20100514 20100514 20100517 20100517
MW-01/SB-01 MW-02/SB-09 MW-02/SB-09 MW-03/SB-14 MW-03/SB-14
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB01-1618 06SB09-1214 06SB09-1416 06SB14-0810 06SB14-1012

NM
SO SO SO SO SO

16 12 14 8 10
18 14 16 10 12

FT FT FT FT FT
SB SB SB SB SB

3 5 7 9 11

3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix

z cas C
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Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG
ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG
M+P-XYLENES TTNUS054 NA NA
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG
O-XYLENE 95-47-6 NA NA
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG
Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria
3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 

3 U 2 J 3.3 U 3.6 U 5 U 5 U
3 U 4.6 3.3 U 3.6 U 5 U 5 U
3 U 14 3.3 U 3.6 U 5 U 5 U
3 U 3.4 U 3.3 U 3.6 U 5 U 5 U
3 U 7 3.3 U 3.6 U 5 U 5 U
3 U 3.8 3.3 U 3.6 U 1.1 J 5 U
3 U 21 3.3 U 3.6 U 5 U 5 U

27 UJ 26 U 28 UJ 26 UJ

06SB19-0406 06SB19-0810 06SB16-2022 06SB16-2628 06TBSO-051310 06TBSO-051910
20100519 20100519 20100517 20100517 20100513 20100519
MW-04/SB-19 MW-04/SB-19 MW-05/SB-16 MW-05/SB-16 QC QC
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB19-0406 06SB19-0810 06SB16-2022 06SB16-2628 06TBSO-051310 06TBSO-051910
NM NM NM MSD TB TB
SO SO SO SO SO SO

4 8 20 26 -9999 -9999
6 10 22 28 -9999 -9999

FT FT FT FT FT FT
SB SB SB SB NA NA

13 15 17 19 21 27
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix

z cas C
TD

EP
 R

es
id

. D
EC

re
sd

ec
_u

ni
ts

C
TD

EP
 P

M
C

 G
A/

G
A

A

C
TD

EP
 P

M
C

 U
ni

ts

Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG
ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG
M+P-XYLENES TTNUS054 NA NA
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG
O-XYLENE 95-47-6 NA NA
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG
Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria
3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 

4 U 3.8 U 3.6 U 3.6 U 3.8 U 4 U 3.5 U
1.9 J 3.8 U 3.6 U 3.6 U 3.8 U 4 U 3.5 U
2.1 J 1 J 3.6 U 3.6 U 3.8 U 4 U 3.5 U
4 U 3.8 U 3.6 U 3.6 U 3.8 U 4 U 3.5 U
4 U 3.8 U 3.6 U 3.6 U 3.8 U 4 U 3.5 U
4 U 3.8 U 3.6 U 3.6 U 3.8 U 4 U 3.5 U

2.1 J 1 J 3.6 U 3.6 U 3.8 U 4 U 3.5 U

1100  [RES]  [GAA] J 97 27 U 32 23 28 U 24 U

06SB02-1719 06SB02-2325 06SB03-1416 06SB03-2224 06SB03-2224-AVG 06SB03-2224-D 06SB04-1214
20100512 20100512 20100512 20100512 20100512 20100512 20100519
SB-02 SB-02 SB-03 SB-03 SB-03 SB-03 SB-04
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB02-1719 06SB02-2325 06SB03-1416 06SB03-2224 06SB03-2224-AVG 06SBDUP01 06SB04-1214
NM NM NM NM NM FD NM
SO SO SO SO SO SO SO

06SB03-2224
17 23 14 22 22 22 12
19 25 16 24 24 24 14

FT FT FT FT FT FT FT
SB SB SB SB SB SB SB

31 33 35 37 38 40 43
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix

z cas C
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Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG
ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG
M+P-XYLENES TTNUS054 NA NA
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG
O-XYLENE 95-47-6 NA NA
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG
Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria
3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 

4.2 U 3.9 U 3.7 U 4.1 U 4.2 UJ 3.6 U 3.4 U
4.2 U 3.9 U 3.7 U 4.1 U 4.2 UJ 3.6 U 3.4 U
4.2 U 3.9 U 3.7 U 4.1 U 4.2 UJ 3.6 U 3.4 U
4.2 U 3.9 U 3.7 U 4.1 U 4.2 U 3.6 U 3.4 U
4.2 U 3.9 U 3.7 U 4.1 U 4.2 UJ 3.6 U 3.4 U
4.2 U 3.9 U 3.7 U 4.1 U 4.2 UJ 3.6 U 3.4 U
4.2 U 3.9 U 3.7 U 4.1 U 4.2 UJ 3.6 U 3.4 U

27 U 29 U 29 U 610  [RES]  [GAA] J 28 U 26 U 28 U

06SB04-1618 06SB05-1416 06SB05-1618 06SB06-1517 06SB06-2224 06SB07-1214 06SB07-1416
20100519 20100519 20100519 20100513 20100513 20100514 20100514
SB-04 SB-05 SB-05 SB-06 SB-06 SB-07 SB-07
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB04-1618 06SB05-1416 06SB05-1618 06SB06-1517 06SB06-2224 06SB07-1214 06SB07-1416
NM NM NM NM MS NM NM
SO SO SO SO SO SO SO

16 14 16 15 22 12 14
18 16 18 17 24 14 16

FT FT FT FT FT FT FT
SB SB SB SB SB SB SB

45 47 49 51 53 55 57
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix

z cas C
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Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG
ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG
M+P-XYLENES TTNUS054 NA NA
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG
O-XYLENE 95-47-6 NA NA
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG
Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria
3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 

3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U
3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U
3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U
3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U
3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U
3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U
3.7 U 4 U 4.1 U 4.3 U 4 U 3.7 U 4 U

27 U 29 29 U 27 U 27 UJ 27 UJ 31 UJ

06SB08-1214 06SB08-1416 06SB10-0810 06SB10-1214 06SB10-1214-AVG 06SB10-1214-D 06SB11-0810
20100514 20100514 20100520 20100520 20100520 20100520 20100514
SB-08 SB-08 SB-10 SB-10 SB-10 SB-10 SB-11
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB08-1214 06SB08-1416 06SB10-0810 06SB10-1214 06SB10-1214-AVG 06SBDUP02 06SB11-0810
NM NM NM NM NM FD NM
SO SO SO SO SO SO SO

06SB10-1214
12 14 8 12 12 12 8
14 16 10 14 14 14 10

FT FT FT FT FT FT FT
SB SB SB SB SB SB SB

6859 61 63 65 66 71
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix
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Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG
ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG
M+P-XYLENES TTNUS054 NA NA
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG
O-XYLENE 95-47-6 NA NA
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG
Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria
3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 

4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U
4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U
4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U
4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U
4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U
4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U
4.4 U 4.4 U 4 U 4.2 U 3.3 UJ 3.8 U 3.8 U

50 J 28 UJ 28 U 28 UJ 27 UJ 30 U 29 U

06SB11-1012 06SB12-1214 06SB12-1416 06SB13-1012 06SB13-1214 06SB15-0810 06SB15-1012
20100514 20100517 20100517 20100517 20100517 20100520 20100520
SB-11 SB-12 SB-12 SB-13 SB-13 SB-15 SB-15
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB11-1012 06SB12-1214 06SB12-1416 06SB13-1012 06SB13-1214 06SB15-0810 06SB15-1012
NM NM NM NM NM NM NM
SO SO SO SO SO SO SO

10 12 14 10 12 8 10
12 14 16 12 14 10 12

FT FT FT FT FT FT FT
SB SB SB SB SB SB SB

73 75 77 79 81 83 85
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate
top_depth
bottom_dep
depth_unit
submatrix

z cas C
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Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON TTNUS003 NA NA
Volatile Organics (ug/kg)

BENZENE 71-43-2 21000 UG/KG 20 UG/KG
ETHYLBENZENE 100-41-4 500000 UG/KG 10100 UG/KG
M+P-XYLENES TTNUS054 NA NA
METHYL TERT-BUTYL ETHER 1634-04-4 500000 UG/KG 2000 UG/KG
O-XYLENE 95-47-6 NA NA
TOLUENE 108-88-3 500000 UG/KG 20000 UG/KG
TOTAL XYLENES 1330-20-7 500000 UG/KG 19500 UG/KG
Petroleum Hydrocarbons (mg/kg)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 500 MG/KG 500 MG/KG

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/KG = microgram per kilogram (parts per billion)
MG/KG = milligram per kilogram (parts per million)
RES = CTDEP Residential Exposure Criteria
GAA = Groundwater Classification Criteria
3200  [RES]  [GAA] = concentration exceeds applicable CT DEP RSR 

37000

4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U
4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U
4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U
4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U
4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U
4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U
4 U 3.6 U 4.1 UJ 3.3 U 4.6 U 5.7 U

28 U 26 U 26 U 26 U 98 150

06SB17-0810 06SB17-1012 06SB18-0810 06SB18-1012 06SB20-0103 06SB20-0406
20100518 20100518 20100518 20100518 20100519 20100519
SB-17 SB-17 SB-18 SB-18 SB-20 SB-20
02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728 02634_20100728
06SB17-0810 06SB17-1012 06SB18-0810 06SB18-1012 06SB20-0103 06SB20-0406
NM NM NM NM NM NM
SO SO SO SO SO SO

8 10 8 10 1 4
10 12 10 12 3 6

FT FT FT FT FT FT
SB SB SB SB SB SB

95 9787 89 91 93
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TABLE 3-2

SUMMARY OF  ANALYTICAL RESULTS

GROUNDWATER SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate

cas C
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W
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VPH - Volatile Organics (ug/L)

BENZENE 71-43-2 1 ug/L 710 ug/L 130 ug/L 10 U 5 U 22.2  [GW] 5 U 5 U 5 U
ETHYLBENZENE 100-41-4 700 ug/L 580000 ug/L 2,700 ug/L 47.4 5 U 41.4 5 U 5 U 5 U
METHYL TERT-BUTYL ETHER 1634-04-4 70 ug/L 710 ug/L 21,000 ug/L 10 U 5 U 5 U 5 U 5 U 5 U
NAPHTHALENE 91-20-3 280 ug/L 24 ug/L NE ug/L 183  [SW] 5 U 111  [SW] 5 U 5 U 5 U
TOLUENE 108-88-3 1000 ug/L 4000000 ug/L 7,100 ug/L 36.2 5 U 5.6 5 U 5 U 5 U
C5-C8 ALIPHATICS TTNUS083 NA NA NA 156 75 U 122 75 U 75 U 75 U
C9-C10 AROMATICS TTNUS167 NA NA NA 726 25 U 303 25 U 25 U 25 U
C9-C12 ALIPHATICS TTNUS168 NA NA NA 1460 25 U 594 30.2 25 U 25 U
M+P-XYLENES TTNUS054 NA NA NA 65 10 U 58.4 10 U 10 U 10 U
O-XYLENE 95-47-6 NA NA NA 70.5 5 U 15.9 5 U 5 U 5 U

Petroleum Hydrocarbons (mg/L)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 0.1 mg/L NA NE 1.7  [GW] 0.035 U 2.2  [GW] 0.75  [GW] 0.035 U 0.035 U

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/L = microgram per liter (parts per billion)
MG/L - milligram per liter (parts per million)
GW = Groundwater Protection Criteria (CTDEP GWPC)
SW = Surface Water Protection Criteria (CTDEP SWPC)
1.7  [GW] = concentration exceeds applicable CT DEP RSR (GWPC) or SWPC

06MW01-20100615
20100615
6MW-01
02634_20100804
06MW01-20100615
NM
GW

06MW02-20100615 06MW03-20100615 06MW04-20100615 06MW05-20100615 06MW05-20100615-AVG

6MW-04 6MW-05 6MW-05
20100615 20100615 20100615 20100615 20100615

02634_20100804 02634_20100804 02634_20100804 02634_20100804 02634_20100804
6MW-02 6MW-03

06MW02-20100615 06MW03-20100615 06MW04-20100615 06MW05-20100615 06MW05-20100615-AVG

GW GW GW
NM NM NM NM NM
GW GW
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TABLE 3-2

SUMMARY OF  ANALYTICAL RESULTS

GROUNDWATER SAMPLING

CTO WE56 - POLARIS PARK

GROTON, CT

sample_id
sample_date
location
project_no
sample_coc
qc_type
matrix
duplicate

cas C
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VPH - Volatile Organics (ug/L)

BENZENE 71-43-2 1 ug/L 710 ug/L 130 ug/L
ETHYLBENZENE 100-41-4 700 ug/L 580000 ug/L 2,700 ug/L
METHYL TERT-BUTYL ETHER 1634-04-4 70 ug/L 710 ug/L 21,000 ug/L
NAPHTHALENE 91-20-3 280 ug/L 24 ug/L NE ug/L
TOLUENE 108-88-3 1000 ug/L 4000000 ug/L 7,100 ug/L
C5-C8 ALIPHATICS TTNUS083 NA NA NA
C9-C10 AROMATICS TTNUS167 NA NA NA
C9-C12 ALIPHATICS TTNUS168 NA NA NA
M+P-XYLENES TTNUS054 NA NA NA
O-XYLENE 95-47-6 NA NA NA

Petroleum Hydrocarbons (mg/L)

EXTRACTABLE PETROLEUM HYDROCARBONS TTNUS573 0.1 mg/L NA NE

Notes:

U = Not detected at the reporting limit
J = analyte detcted below quantitation limit
UG/L = microgram per liter (parts per billion)
MG/L - milligram per liter (parts per million)
GW = Groundwater Protection Criteria (CTDEP GWPC)
SW = Surface Water Protection Criteria (CTDEP SWPC)
1.7  [GW] = concentration exceeds applicable CT DEP RSR (GWPC) or SWPC

5 U 5 U
5 U 5 U
5 U 5 U
5 U 5 U
5 U 5 U

75 U 75 U
25 U 25 U
25 U 25 U
10 U 10 U
5 U 5 U

0.035 U

20100615 20100615
06MW05-20100615-D

6MW-05

TB_20100615

QC
02634_20100804 02634_20100804

FD TB
06MW10-20100615

GW

TRIP BLANK

QC
06MW05-20100615
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APPENDIX A 

Soil Boring Logs 
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APPENDIX B 

Well Construction Logs 
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Well Development Logs 
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Groundwater Sample Logs 
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APPENDIX E 

Sample Chain-of-Custody Forms 
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APPENDIX F 

Laboratory Analytical Data Packages 
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APPENDIX G 

IDW Disposal Documentation 
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APPENDIX H 

Data Validation Packages 
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